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Motivation
Preliminaries

Anderson transition in the high T QCD Dirac spectrum
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In the present talk:

@ Apparently no thermodynamic consequences

@ How the appearance of this transition correlates with the
QCD chiral crossover?




Motivation
Practical Motivation

QCD Chiral "transition”

@ There is no real order parameter

° (yy)
e small in the quark-gluon plasma "phase”

e large in the hadronic "phase”
@ (yy) has to be renormalized

@ Aim: Looking for quantities which can distinguish between
the two "phases” and easy to compute




Simulation setup

Simulation setup

@ In QCD itis hard to find real chiral phase transition
[Talk: Tuesday, B. Toth]

N; = 4 staggered quarks

@ Ny =3 unimproved staggered quarks with ma = 0.01

@ Real first order phase transition in the thermodynamic limit

@ |deal to study the relation between this phase transition
and the Anderson one




Spectral density
Banks-Casher relation

_ 2m
Py (m) = [ah5p(A)
p (1) spectral density of the massless Dirac operator

@ Low modes dominate

@ At high temperature the lowest modes are localized
(Previous two talks)

@ At low temperature they are delocalized

@ How the form of p (A ~ 0) changes across the transition?




Spectral density

Spectral density,Staggered N; =4

First order phase transition
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@ Connection to
spectral statistics?




Spectral statistics

Spectral statistics: Staggered N; = 4

@ Integral of the unfolded level spacing distribution:

0.5 Aip1—Ai
los = dsP(s);s = F+1—%
05 = Jo " dsP(s):s = 7oz,
07 L L L L \_ L
(Vi) -m
0.6 1 Ios --e- 05
Random matric —
05 Poisson ==
04
0.4 ] ° —
S , s
1< 031 bd F 0.3,
~ S
. ~
0.2 1 *
. F 0.2
®
0.1 " = g
0 H F o1
T T T T T T
5085 500 5095 5 512 5125 513

T T
1 -3,1056 511  5.115

@ Localized modes appear at 3¢




Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges

B = 5.200
50 + 1
40 + 1
= 30t ]
QL

-0.1 -0.05 0 0.05 0.1

@ Mobility edge goes to zero at 3¢




Motion of the mobility edges

B =5170
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Motion of the mobility edges
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Spectral statistics

Motion of the mobility edges

8 =5.105

50 ]

10k ]
= 0} ]
S~—
x

20 ]

100 ]

0—=7 0.05 0 0.05 0T
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Spectral statistics

Motion of the mobility edges

B =5.102

50 ]

10k ]
= 0} ]
S~—
x

20 ]

100 ]

0—=7 0.05 0 0.05 0T
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Motion of the mobility edges
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Motion of the mobility edges
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@ Mobility edge goes to zero at 3¢




Spectral statistics

Spectral statistics:QCD Chiral crossover, N; = 6,8
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Conclusion
Conclusion, outlook

@ Chiral transition < localized modes (dis)appear

@ Spectral statistics may quantitatively characterize the
transition

@ Still to be done:
o First eigenvalue distribution

e Extrapolating spectral statisticsto A — 0

e Taking the thermodynamic limit

e Taking the continuum limit




Conclusion

Thank you for your attention!
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